Studies have shown that the addition of steel fibers in a concrete matrix improves all the mechanical properties of concrete, especially tensile strength, impact strength, and toughness. The resulting material possesses higher tensile strength, consolidated response and better ductility. Accordingly, this study moves toward deriving an expression that relates split cylinder tensile strength of fiber reinforced concrete to cylindrical compressive concrete strength and fiber reinforcement index, based on data gathered for a wide spectrum of concrete grades, ranging from 20 MPa to 102 MPa.
Introduction
Early technological development of steel fiber reinforced concrete (SFRC) was hampered by lack of information and authenticated measures until the early 1960's. Since that, researchers have done extensive researches on SFRC, driven by the promising performance enhancements in terms of strength, durability and toughness. Studies have shown increasing evidence that the brittle behavior of concrete can be overcome by the addition of short steel fibers of small diameters in the concrete mix [1, 2] . ACI Committee 544 [3] reported that the addition of steel fibers in a concrete matrix improves all mechanical properties of concrete, especially tensile strength, impact strength, and toughness. Identifying the correlation between the tensile strength as the dependent variable and each of the aspect ratio and the volumetric ratio as independent variables is an important aspect of successful design.
Concrete fiber composites have been found more economical for use in Airport and Highway Pavements, Bridge Decks, Erosion resistance structures, slope stabilization, Refractory concrete, Earthquake resistance structures and Explosive resistance structures [4] In the design of concrete structures, the two essentially considered material properties are compressive and tensile strengths. Compressive strength is a major parameter in the case of structural applications, whereas flexural strength is an essential parameter in pavement applications. In certain applications, toughness is a vital parameter [5] .
The observations given by published literature indicate that the selection of SFRC volumetric fraction can be chosen within the range of 1 to 2.5% by concrete absolute volume [6] .
Few studies have been carried out towards investigating the relationship between the split tensile strength and the compressive strength of SFRC. The available relationships are either based on limited number of specimens or narrow range of fiber content or fiber aspect ratio. Ashour et al [7] suggested the following equation for high strength concrete specimens of a single aspect ratio, l/d of 75
Where f v is the volumetric fiber content.
More parameters were presented within the expression addressed by Ashour et al [8] , as follows:
Where cuf f is the cube strength of fiber reinforced concrete [MPa] . Studies carried out by Yazici et al. [9] , Holschemacher et al. [10] and others concluded that in case of SFRC, volumetric fraction as well as the aspect ratio (l/d) are two major factors in terms of performance enhancement.
The aim of the present work is to develop an expression that correlates SFRC split strength with concrete cylindrical compressive strength and fiber reinforcement index, using nonlinear regression analysis. The importance of the study is that it employs a large number of experimental data of SFRC obtained from previous researches. Such data cover a variety of factors of significant effect on the SFRC split strength. This may serve as useful tool to quantify the effect of fiber reinforcement on strength in terms of fiber reinforcing index. Table 1 are either for cylinders of standard dimensions (150x300mm) or converted to standard cylindrical strengths using conversion factors presented in Table 2 . Regression analysis was carried out to predict the split strength, sp f value. The scatter plot of experimental values of c f '
Data analysis and statistical modelling
versus sp f indicated that the expected relation could take the general expression
Parameters that were statistically insignificant were discarded; eventually the model coefficients were determined. The values of calculated regression coefficients (α, β and χ) were found to be (0.614, 0.4 and 1.029) respectively.
Ultimately, the mathematical expression that predicts split cylinder tensile strength of fiber reinforced concrete sp f is concluded as follows:
The P-values for the coefficients of regression analysis (α, β and χ) are illustrated in Table ( 
Conclusions
The following conclusions can be drawn from this study:
1-A mathematical expression that predicts the split tensile strength of steel fiber reinforced concrete is derived.
2-The suggested equation correlates the split tensile strength of steel fiber reinforced concrete with concrete compressive strength and fiber reinforcement index.
3-The predicted values of the splitting tensile strength are in good agreement with the experimental results. Thus the validity of the suggested expression is verified against the experimental results gathered from previous researches.
4-The outcomes of descriptive statistical analysis confirm the credibility of the derived expression.
5-Concrete compressive strength, fiber content and the fiber aspect ratio are the major effectual parameters in specifying the tensile strength of fiber concrete. 
